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^ JL"^^} -B-2fl ADP-#^^3 91^^- S.± "^r^^H j'bAGPl) S.S.S.^^ 

^<^1 ^ -B-S^j ^€ HS.2.Bi^ H -L 8 i^^l lltifl 

^7ms.S., o]^ ^^^^S. ^^]^ CaMV35S ^^S-Biofl ajsl] 12 tfl^^] I5afl ^7> 

711^011 -^-§-§h7ll «^l-g-« ^ $Jlt:V. 

£ 1 
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■frS.'^ ^B:|{DNA nucleotide sequence for directing sucrose-inducible 

high level expression in plant and plasmid vector using the same} 

i2> £ 2a^ ^ ^^«11 ^tb ^#^1 ^ -^i^^^ 1:^ H-^S-B] ^ jl^^} -^sfl 

Bl(ol*)-, 'pSPagpl-lOl'^lsl- M-Bfvfl^ 3.^^. 

bK^I^V. *pSPagpl-221*<^l2l- M-Efvfl^ 
c4> £. 3^ ^ ^^<^1 ^tt pSPagpl-101 <^l-g-«H ^^^^^1^ ofl^l^cfl 

i5> S. 4fe ^ l-^ofl pSPagpl-101 ^^Bll- ol-g-^l-oi ^^^^A]^ ^ll^l^cfl 

^1-^1<H1 ^ ^]^% ^ ^ GUSl- ^J-'^^S. ^^^<^ ^ l-'^^Hl 
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c6> £ 5^ ^ pSPagpl-221 ^B]* «^l-§-SH ^1^^elofl>«-i 

^^tt ^^1- M-Bj-tfl^ S.^. 

til^fl^Ml ^ ^cffe #iS<Hl>| ^Hltfl ^"^^ <=>1^<=H ^ ^^^-a 7l^olt:1-. 

-)> 7l#Sl JL2).^ ^cflSl-Al^lBi^ 1) 7M 
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B^oll cflt!: ^^7]- ^5j5]<H ^1=1-. **a^i^fl^ S-^l-^la. Hj-^lsliCCaulif lower 
mosaic virus)^ S.S.2.B171- ^1- ^ 2:^<iflA-l -^^^ ^<^]^3L^ A 

^A^o] ;:^l]Al3^| jL(Hohn et al., 1982, Curr. Topics Microbiol. Immunol. 96: 193- 
236), ^7] H^S.B]s] <^7lA-]<go] il-^xlj7(0dell et al . , 1985, yVa^wre 313: 810- 
812), ^l-^flvH^flAi ^^o] ^t^5]^4(Sanders et al., 1987, Nucleic Acids 

Res. 15: 1543-58). n ^ CaMV 35S(^^^Ji: JP1993192172-A1) S^S-B^fe 

t» 

^c>l ^^^l^ ^(universal) ^SXA. 

ii> tb^, CaMV 35S <^1^ ^l-^l^fl^Hl^i '^Jej^Cbiotic) ^l^Sel^^ 

(abiotic) S^s^|-<^lAi ^7>sl^ ^^^^ ^S.S.^<^] cfl^t *^^l-7fl 

S. %^5l-7ll ^sjSlJI ^lei^ ^ -^S.^^ HS-S-Bl^ ^^^joflA-l ^o.^-^ 

'tlr'^-S- ^^-S(°ll, Interferon, growth hormone, Lactoferrin, Phytase 

i4> ZL <^S.^i ^^1- 7.]^^ ^^^^ -n-^^f^ 
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^ ^^^<>] ^cfl^<^l ^<y5]$i-^tH(Rocha-Sosa et al., 1989, EMBO J 8. 

23-31; Wenzler et al., 1989a, Plant Mol. Biol. 12, 41-50; Wenzler et al., 
1989b, Plant Mol. Biol. 13, 347-354), ^ ^^a^6\]^ -344 :^^o:\ 

'^^lAi'tCB ^i1)<^l ^^^1-431 ^^-(Grierson et al., 1994, Plant 

J, 5, 815-826). 

att, ^7}^]^ ^^^^ jL^CSucrose synthase) -^^^f* ( Sus3 ^■ 

Sus4) # Sus4^ ^ -^S^j^S ^^5]$io.tj^(Salanoubat and Bel Hard, 

1989, GENE 84, 181-185), Sus4 -^r^A^ ^S-S.^ '^7lAi«g ^ -1500 vfl^] -267 
^7lA-l<guzj. 3' tijwi^ nelul 1612-bp 51 leader intron)S. ^ ^S. 

%^^^] ^jisj^cj-CFu et al., 1995, Plant Cell 7, 1387-1394). 

ZLC]JL, ^^^^1Jl4i I (starch-branching enzyme I, SBEl) ^^A^ 

-314 vflx] -145 ^^7^ ^g^ajole^-ji H-sl^cf(Kim and Guiltinan, 1999, Plant 
Physiology 121, 225-236). 

^ -n-i^^^ «:^^<Hlfe -901 ifl^^l -820 -¥-^7l- ^^^«^H, o] ^ofl 
-'•is TGGACGG *a7lAi<ao] 2,;gol;^>s. ^-g-^i:|-JL l^-s^^cfCMaeo et al., 2001, 
Plant Mol. Biol. 46, 627-637). 

ADP-^^^a. ^-tV^ 5.5.2.Bl-i-ol s^l-ss!!- ofl7l^cfloilAi ^g- ^^^^ 



^S. iLJl^$i^o^(Siedlecka et al., 2003, Planta 217, 184-192; Li et al., 
2002, Plant Science 162, 239-244). <>]^ ^ ^^fl^l^c)] HS-S-E-]^ ^uV^^S. ^ 
l-<a^5l- Jl^ 2A(phosphatase I and 2k)^ '^^l^Kinhibitor)'^ ^^}^ 
'JiCokadaic acid)<^l ^sfl n %^i'=>] ^^±^^JL M.Ji^9X^. 

i9> 51^^} -H-2fl 27}^] 91^^^ ibAGPl ^ 

ibAGP2) ^ ibAGPK^^<^]^ ibAGPsTLl^S. ^^^)^] ^<^1 =l ^^o] 

«!- ^^^(Bae and Liu, 1997. Molecular Genetics and Genomics 154. 
179-185), ^ -B-^^f^l ^^7\ <^7\^^o] ajjiL ^^S)$lo.c^ zl-z^- ■9r^7\Si\ 

7flA] ^^71- ^cfCNoh et al., in press, GENE), o.^^, <^\^y7\A 

^^^<^\^^ ^jl^^ ^ -^^^j* M-Bftfl^ Hs.s-Bls^ <^7iAi<goi ^ 



^ell -^^^f* ^1-^1^ ^i^S^C^-l^^Sl S^)oflAi ^ 

^ ^ ■^S^^'^l ^<H\1: ^^S- q-B|-u|- ^ l:^^^ ^^^^l-Tfl 51^4. 
DNA ^7]^^^'^^ 
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{ibAGPlM ^Al-7llAl -^^^-^El +1 ifl^] +68<^lAi -^211^ ^^^^ 1 

28> ^ ^^^oi-7i ^n, ^ ^^^^ ^7] ^ -^^^^^ ^ 

"S-^V^ ^Ir^fl^ JIJl^ ^ ^€ (pSPagp 1-101) ^ ^^^1^ 

^^-§- ^Bl(pSPagpl-221)» ^sfl^^Vtl-. 

* 

^^S. ^€^1^ ^^^^-g- a>o]^e:] wJiBjoiji, <aAi^ ^^-§- ^iB]^ iq 

S.S.S.^ ^ ADP-^^^^ ^^Sl- JL^ -H-^^l-(/Z>/4f7/'i;^ 5' a]^^ 
pBUOl ^ PBI221 ^B^ol] ^efl -^^^}-^ ^^IW. ^ 

GUS el^B-l -^^;^f7l- ^-^^ ^iBjCpBI 101^4 pBI221)'^l ^ ^'^<^1 S^S-B] ^ 

5' ajtti^ ^^-^^ pSPagpl-101^ pSPagpl-221(£ 2a2]- £ 2b ^2:)* 
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T^ofl^ife ZL <^1SA-1 floral dip) 1}-^(Clough ^ Bent, 1998. Plant J.) 

^ «IJB)^ ^^^} ol-§-€r>«il ^1-^1 ^^^€^1^ ^ 

^ ofl^Ai 13-^ --^ s- ^ oj,^ 

D> ADP-#^^S ^'tt^l- Jl4i -^^^m 5* H]^^ -^^S] ^ofl ^^Ib:^ ^-fi-<^l oil- 
si- eli^i ^^d^M ^^^^ ^£ Sl^l-. 

^ ^'^^ JL^'^K Ipomoea batatas) ^sfl ADP-#^^3 ^-ttS}- Jl^ 
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Interferon, growth hormone, Lactoferrin, Phytase ^)-%: tfl^^^ '*5'j4-5l-ji;<l- ^■ 

J8> JLn^^} ADP-l-^^S tl^Sl- -^^;=!->(/Zi4^;/'i)^ HS-S-B]^ Jl^^K Ipowoea 

batatas cv Yulmi) ADP-^^^S "y^S)- )(Noh et al., GENE, in 

press)5l 5' *§7lAi^^ ^^^^\<=^ ^'^A^'^^. 

}9> <5i^7fl ^oi€ 1.908 bp <g7lA-l<g^ GenBank<Hl -^^^V^i^ 

(Accession no. AY694185)(£ 1 . ^7] ^ ^ ^i^ofl ^%^ ^ ^ 

<g7lA-l<g^ M-Bfiflfe £ l^^l^i ^wfl^ ^-^^ 711^1 'ATG'fe 
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HSS-B]^ 68 bp 5' ti]^^ -¥-^('g7]Ai«g 1, :£ 1 pBIlOl^f 
PBI221 ^E-l(Clonetech)<Hl ^ -^-S.^^ ^-^ ^ <aAla^ 

^€ H^SLBifi]- 68 bp 5' til^i^ S 1<^1 M-Bl-M- ^^^M^-^ A]. 

-§-^H PCRS. ^^■^]^^^. Saliva}- BamHI-^S. ^^t!: i=V^ pBIlOl^ Sail, BamHI ^ 
^loll '^-'y^H pSPagpl- 101^5. '^^^fS^cfCS. 2a . o]H PCR^ 94t:<Hl><>i 5 

:^-le1 ^, 94''C-1^, SSt:-!^, 7210-1^ 302:# 30^ ^«J^ ^ 72°C^1-H 10 

1] 



t3> 


5* 




5 


'-a;AGraACACTGATACTTTGGTGACT-3 ' 


Al^BlJ: 2 




3" 




5 


•-WiGATanTTTAAGCCGOGCTACCA-3 ' 





»4> 3E. 2a^]^^ GUS^ ^^-^^^S.^^^] II( ^-glucuronidase II)€- S^^j-fe 

7'l-M-i^>°l<J(kanamycin) ^^^^^ -n-^^>*=>l^, Nos-pro^f Nos-ter^ NPTII^ ^ 

1-^1 SS-S-E^sq- uil o] E] oi c|- , n^jL GUS elJE-Bl -^^^f^ ^'^^^ ^S.3L 
Ejsf Nos (Nopal in synthase) ^It^] t-ijolB] (Nos-ter)«^l ^'^^^]^^ ^€€4. 
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^^"i, Sphl^ BamHI-^^ pBI221^ SphI, BamHI '^-'^^l-'^^ 

pSPagpl-221^S ^"^^VSic^-Cs 2b ^S). ^l^fl PCR^ 94°C<^lAi ^, 
94°C-1^, 58°C-1^, 72''C-2^^ 30^1 ^ 72°C<=^]^^ ^^^1^1-^4. 

is. 2] 



5» ^e]-oiT^ 


5 -Crm:ATr^ACTGATACTTTrrxm 




3' ^eJ-oM 


5 '-Trm;ATCCTTTTAAGCaxr^ACCA-3' 


A^^^^ 5 



^M<4 3 : ^]^^_ pSPagpl-101 ^n^r <^1-g-tV <>H7l^i:B ^^^^^ 
^X\6\] 2<H)Ai pSPagpl-101 ^^1* Agrobacterium 

tmefaciens C58C1)<H1 ^-^^(Freeze-thaw) "J-'^CAn, G. 1987, Methods in 
Enzymology)^^. S^^Brl-om-. 

<='l-^^^'-Efl5]o>(Agrobacteria)^ 2^ 28°C^lAi A''^^ 
^, #5. 1:1^ (floral dip) (Clough ^4 Bent, 1998. The Plant Journal)<Hl e 

T^^H oV]'^^^(.Arabjdopsjs thaliana cv. Columbia)^ A^A^ ^^^e^*:^! 

-^Alo^] 4 : ^^?l^?l «>fl7l^i:B^ a-^^ <^-^ ^ Jl^^^ 

2&-15 



i^><^l^(kanamycin, 30 mg/L)^ ^-n-^>^ MS ^^]^] Sl^^<^ 7]-^ 
52> ^1-^1^ ^ S^^^-^Bl GUS tg- 

>y]sl-7l ^sl-o^, -^1-^]^ 2]- ImM G-glu(5-bromo-4-chloro-3-indolyl-p- 

glucuronide), lOOmM sodium phosphate (pH 7.0), 10 mM EDTA, 0.5 mM potassium 
ferricyanide, 0.5 mM potassium ferrocyanide, ne|aL 0.1% Triton X-100^ ^-n* 

53> Zl ^aZf, £ 3 Ofly^i pSPagpl-lOlS <^fl7l^i:fl^ ^ 



55> ibAGPl ^ -B-i^^^ ^tl^f7l ^Sfl, ^1-71 ^^^^ '^l]7l^cflofl ^ 

(sucrose) -^S.* 2:^^!: ^ GUS^ ^^^o.^ 3:^1-5}-$^ 0.0^ ^ o] ufl 

Jefferson et al.,(EMBO J. 6: 3901-3907. 1987) «o^^^ >^l-§-s^|-Sicf. 
56> ^^^^^^ '^^^^r ofl7l^tflS] #;cf# 0.5%, 3%, 6% ^-^5)-^ MS 
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wfl^Hl ^^-^ ^ n^'^-^ ^, ^1-^)*^ 'T^^^'^ 50mM sodium 

phosphate (pH 7.0), 10 mM EDTA, 0.1% Triton X-100, 0.1% sodium 

lauroylsarcosine, 3.elJL 10 mM P -mercaptoethanol^ ^-n-^V^ -§-^<=^l^i 
cf^, 12,000 X goll^i ^l-i-^^ 
57> ^^^^ ImM MUG (4-methylumbelliferyl glucuronide)^]- ^o] 37°C 

c;\]A^ aV-g-A]^ cf^, 0.2M NazCOa* ^-§-* #5.^1^^-. ^-3-«^l ^S.^ ^-§- 

^^;^](fluorometer)l- 365 nm^ 455 nm sj-^oijA^ 

4^, MUG a^-§-"2^* *^l-§-^]-<^ it^ alia^^S^i GUS 

58> £ 4 GUS S^^i^^ ^ M^"^^ ^<H^ 127fl ^^^^^1 

(T2 ^^^H pBIlOl ^t^ojii^ 

CaMV35S ^^2.^]^ pBI121(Clonetech, USA) A]-g-3:]-oc^ OL ^ 

^l- JL^T2} ibAGPl S-S.^^^ 3% ^<^1 slSfl GUS Stifl, 6% ^<^1 

llflfl ^7V^^ ^ ^^c]-. tt^, ±i<5l^ CaMV35S 

B|)B] ^ol 

50> ^S-S-E^o^ ^^^-i: ^1-^ ^i^T^ S^<Hl><>i ^btH, ^a] 
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^]^^ pSPagp 1-221 ^^S. 'g-e^ ^i^^el'^l^i ^ 

^1^>^^. ^^H. tilcfl ^91 2 cm <5l^l- ^esi 

^^ ^ns. q4^<^) 4*C<^l^i 4-5^1^ 

Sanford ^(1993, MetA Enzymol 217:485-509)^ "^^"^ 1.0 iim^ 

#:^<ax)-o)l DNAl- ^«H>«>i ^^€rl-ji DNA -^S. 1.0 jig. ^#7>>i 1,350 PSi , 
^^A^ 715^1-6 cms S^^H ^Hl-^(bombarding)^l-^tf . 

^1-4^ t!: ^ 25 °C, 'a- ^>Eflc.flAi 24^1^ ^<y: w^^^]^ ^ GUS ^ 

^«^|-<^, DMSOCdimethyl sulfoxide)*^! X-glu(5-bromo-4-chloro-3-indolyl-p- 
glucuronide) 1 mM, 100 mM sodium phosphate (pH 7.0), 10 mM EDTA, 0.5 mM 
potassium ferricyanide, 0.5 mM potassium ferrocyanide, 0.1 % Triton X- 

100* ^-freV^ -§-^<^l ^^<H 37°C<Hl^i 24^];^ «]:-§-a1^ cf*, -§-^* :^^7\% ^ 
IQfh <^1^*«^1 24^1^. H^ZL 100% <^1^** nfl^ ^«^>^^^i ^"^^ n}-^lsV<^ S 

^ S. 5 <^]^^ ^^-1^ pSPagp 1-221^ ^i^^el ^ 
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pBI 101321- pBI221<Hl ^'a^l 75^^-1 Hl-*=*m2l 1:^ ^iBjsq- <a^l^ ^^oll s^tb 

cl, 3% 5^1- 6% ^ ^^ejofl o^s)| ^ ^^6\] E.S.S.-e-]S] Ir^jol Still ifl^l 12VIH ^ 

56> ttl-51-^i, ^ H^S-B:!^ 7^^^Sl S^l^llA-l ^-g- ^^^^ t^^^S. 

*^ -i-^l JL^l-^^S. c^l-g-* ^ ^cf. 
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-Hl^^ «-^s«-Ei -1 iflx] -1,908 *g7lAi<i^ 
I^^^ 21 

'H'S^x IS] ^A]- 711^1 -¥-^^.-^^1 +1 +68 ^^2] <g7lAi<i^ S^e> 

^ ^#^] ^ -^S.^^ 3i^^> 91^^- -H-^^]-^ 5' ^1^1 

I^^^ 31 

^Ht^^ 1^ 711^1 -¥-^^-¥-^1 -1 vfl^l -1,908 -^^ ^7lA-1<ioi ^^^j 

^3- 1-^ ^^S-E^ ^ A-i<gtti:^ is^ ^>^1-711a] +1 +68 -^^ 

[^^* 41 

1^ ^'''f 7flAl -«-^^-«-E-l -1 iflPC] -1,908 'S7lAi<io^ Aj^^l 

^ -^£A^ H^-S-Ei ^ A^^Bl^ 12] ^Al-7llA] «-^^a.Ei +1 tfl^^l +68 
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l^^^ 51 
[^^^ 61 

^14«J- 7l;cl)^ ^ <^Al^ ^^-g- ^^3^1-^ 

[^^^ 71 

I^^^ 81 
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is. 1] 



i CTCA&A^wTSiG<3^Afc«TAATTTC^ 

Ail t trX'TC ACAOTTGTATCi AATA&XCSatC 
GCTTGiyGC7^ATC<5ATTTAXG<7CAtGAa»GCA^^^^^ 
CTTC>4xTTAT^<yTC TGCATTTCACfr.T(?^^ 
CAACATrx^ CCTOA^^ GAA<SACCTGCAAAT^^^^ 
ACT^^^^AXAATGOCTG^ATGAJ^Tr'rTCAGCCGl^^^ 
AtAACGATCxTTAACrCTGAA^Al^SfSCAAAA^CAAT^^^ 

qCtOCU^a^5TC'£ACACCACA ATACTAAAC^^ CAAAAC Tt^jkJQ T<?AC1N^ AGA<&& AATATG CATTC ATTAT CC 
GAOl^'i^XATCATOTAAArTTTTAirC arL'<>TAAXTrrAACTAATAR>JL&AT^^ 
^ATTTATA GCTCAT Afl;CTTAC:/f ACT 

ATATCATA^iAC/dU^CCCXCCAAAAACJa^^ 

CATAATCA vCTAAACTAinrA5:TATTAC TTTAT^^ 
ATAAxATATCATTTTATCTGXCTXACTTATTATTTAT'i:^^ 
I >^A&TAATATA>J^GAXATACTC 

I AAGtCACATOTCxATCATATCATCTOTATTTTTCATA 

I ^jCTCTAAACrrCCAAATATACCCTTG'^TCACGCAAATOCl^ 

I TGTiy5ACAAATlX:TTTOGCAATTAG<yxAAx^ 

I A<»TTXCXOTCCAAATT-TC 

I AACAGAATy^ACTCGCTTCCACACACTCCAAAGTCCGCAGA** 
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[3E. 2a] 




25-23 



3] 




4] 



".Sr-x'; 
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51 



VIM 



■•••■■■■•■■■■■■•■VHa 




] 
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<110> Korea University Industry and Academy Cooperation Foundation 

<120> DNA nucleotide sequence for directing sucrose-inducible high 
level expression in plant and plasmid vector using the same 

<130> Pll-040830-01 

<160> 5 

<170> Kopatentin 1.71 

<210> 1 
<211> 1979 
<212> DNA 

<213> Ipomoea batatas cv Yumli 
<400> 1 

actgatactt tggtgactgc attgtgtttg ggtcttgcca aatctattga gggaggggaa 60 
gaaagtagaa gtgtcaggga ttggtgtgtg gtggggtttc caaagtttcc ctcttttcct 120 
ttcttattct tagtttgctc gtcataagtg tcagggattg gtaaccaata gaaatctcat 180 
ctttaaccta tatgtatgtt ctagtatcat aattaagctc ttactcaaag gaatgttcca 240 
tttaggtcat ttttaatgtc tatcaattga tcatttcaag taaacaaaac tctggctcta 300 
atgctgggac tttggtttct ttattatgca gtnttatggg ataaaggttg gttatggtgg 360 
catcccgggg ccatcaatcg gaagagatgg agctcctgct ccaggagggg gttgctgcag 420 
ctgaaaatgg gacgtaattt cttttgagta aatgcttgtt tcattgtnaa ttcgtgacta 480 
attgttcttt gtttttcaat tgttcaaaag cttactatgt atacgtggtg tataatgtaa 540 
tacaacagcc agcattagga tgnaatagag gtttcaaatt aaactcaacc agaatcctgc 600 



ttatttcgag aattactacc attctcaaaa aataaataaa taaatcatga gatgtgttga 660 

tataaataaa taaatcatga gatgtgttga acgctcttca agtttttcac agttgtatga 720 

ataatgacga gcacatgata gttagagaac ttaggagcat tgaatctggt gcttgggctg 780 

atcgatttat ggcatgatgc agtgcattca ctgtatagcg tgtgattgca ggcattagat 840 

cttggtttat ggtctgcatt tcacgtgggg tgaccatttt gtgccgtttc cgtcagccac 900 

ttaaatggac caacatcccc tgaggaagac ctgcaaattc agacttagac acactaatta 960 

taggggcata tgatattatg attggataat ggctgatgaa attttcagcc gttaattcta 1020 

aacaataaac agtatggcgg tctatgaatg ataacgatct ttaagctgaa gatgggcaaa 1080 

acaatatgga tcgtctacta gtatttgtct ctttccctat cctgcttgtc tacaccacaa 1140 

tactaaagac caaaacttga gtgactgaga gaaatatgca ttcattatcc gagtctgtat 1200 

catgtaaatt ttatcttgta attttaacta ataaaaaatc aggagaaaat cagcctaaat 1260 

tatttatagc tcataactta ctagttcaga ctaagaagac taataaaaca tccccgttac 1320 

aaaattaaca ttttgactaa cttgtaacgt ttgcatggtc agaaacagga tacaccaact 1380 

ttggttgtga tgatgatatc atatcataaa caaaccctcc aaaaagtcac ttgcaaggtg 1440 

gcactttgcg acagaccacc atgcttaatt gctcataatc agctaaacta ttattattac 1500 

tttataaaat attttcgccc catatcatat aatttggcca ataatatatc attttatctg 1560 

tcttacttat tatttattaa ttacataaaa tgaaacggaa tgaataacat aaataatata 1620 

aagatatact ccgtataagt aacggtgcaa aggagccgat tagatatttt cagtaatcac 1680 



aagtcacatg tgatcatatc atgtgtattt ttcatataaa ataaaactag tataccccac 



1740 



cctgattttt gctctaaact tccaaatata cccttggtca cgcaaatgct agccgctggt 



1800 



ttggaagggc aaaccgtaaa tgttgacaaa ttctttggca attaggtaat aggtgtcacc 



1860 



tatttgaaca cttactataa aaggacgcct agtttctgtc caaatttcaa cagaatcact 



1920 
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